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Opioid simulations (Morphine and Naloxone) 

Lung/Inhalation drug simulations (FP) 

GIT oral drug simulations (Mebendazole) 
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Motivation Approach 

 Current models for PK and PD use simplistic mechanistic modeling approaches. 

 Traditional PBPK approach lacks physiological input, with the exception of 

cardiac output, organ volumes & blood flow rates and neglects transport barriers. 

 PD modeling approaches rely on even more simplistic dose-response correlations 

 A multiscale framework is needed to integrate PBPK models, spatially resolved 

barrier models, and ML/AI supported mechanistic modeling approaches.  

 Combine fundamental mechanistic models with AI/ML models to determine model 

components that are otherwise difficult to obtain through mathematical description. 

 We have established this approach on different applications including  

a) Opioid and countermeasure test-case for determining PD physiology and effects, 

b) Orally inhaled drugs (OIDP), and  

c) Gastrointestinal tract (GIT) oral drugs. 
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